Selective hydrolysis of plasmalogen phospholipids by Ca2+-independent PLA2 in hypoxic ventricular myocytes.
Accelerated phospholipid catabolism occurs early after the onset of myocardial ischemia and is likely to be mediated by the activation of one or more phospholipases in ischemic tissue. We hypothesized that hypoxia increases phospholipase A2 (PLA2) activity in isolated ventricular myocytes, resulting in increased lysophospholipid and arachidonic acid production, contributing to arrhythmogenesis in ischemic heart disease. The majority of ventricular myocyte arachidonic acid was found in plasmalogen phospholipids. Hypoxia increased membrane-associated, Ca2+-independent, plasmalogen-selective PLA2 activity, resulting in increased arachidonic acid release and lysoplasmenylcholine production. Pretreatment with the specific Ca2+-independent PLA2 inhibitor bromoenol lactone blocked hypoxia-induced increases in PLA2 activity, arachidonic acid release, and lysoplasmenylcholine production. Lysoplasmenylcholine produced action potential derangements, including shortening of action potential duration, and induced early and delayed afterdepolarizations in normoxic myocytes. The electrophysiological alterations induced by lysoplasmenylcholine would likely contribute to the initiation of arrhythmogenesis in the ischemic heart.